The change in psychiatric diagnoses in clinical practice is not an unusual phenomenon. The interchange between the diagnoses of schizophrenic disorders and bipolar disorders is a major clinical issue because of the differences in treatment regimens and long-term prognoses. In this study, we used a nationwide population-based sample to compare the diagnostic consistency and interchange rate between schizophrenic disorders and bipolar disorders.
D
IAGNOSTIC STABILITY REFERS to the degree to which a diagnosis remains consistent during subsequent patient assessments. 1 Factors affecting the stability of psychiatric diagnoses include variations in clinical features, duration of illness, change in diagnostic criteria, and varied training backgrounds of clinicians. Kendell 2 applied the International Classification of Diseases (ICD) system to follow a cohort comprising approximately 2000 patients who were first admitted to psychiatric beds and had readmission at least once in England and Wales from 1964 to 1969. Kendell suggested that the major diagnostic categories of schizophrenia, mania, dementia, and alcoholism were relatively more stable compared with diagnoses related to personality disorders, anxiety state, paranoid state, confusional state, and hysteria, which were associated with low rates of retention (<50%) at subsequent follow-ups. In a follow-up study of 200 patients with schizophrenia and 325 patients with affective disorder (100 bipolar and 225 unipolar) who were admitted to a university psychiatric hospital from 1934 to 1944, 3 the authors observed that 92.5% of patients with schizophrenia and 78.3% of those with affective disorder retained the same diagnosis over a 30-to 40-year period. In another 7-year follow-up study of hospitalized patients, the diagnoses of 21.9% of 256 patients with an initial diagnosis of schizophrenia 4 and 28.9% of 235 patients with bipolar disorder 5 changed during subsequent hospitalizations.
Schwartz et al. 6 conducted a 2-year follow-up study on 547 patients who were initially diagnosed as having a psychosis and then reassessed 6 and 24 months after enrollment. The authors determined that only 72% of the 6-and 24-month diagnoses were congruent with the initial diagnoses. The most temporally consistent 6-month categories were schizophrenia (92%), bipolar disorder (83%), and major depression (74%), whereas the least stable categories were psychosis not otherwise specified (44%), schizoaffective disorder (36%), and brief psychosis (27%); moreover, the most frequent shift in diagnosis at 24 months was to the schizophrenia spectrum. Bromet et al. 7 conducted a 10-year follow-up study on a cohort of 470 firstadmission patients with psychiatric disorders, revealing that the diagnoses of more than half (50.7%) of the study participants had changed. Most participants who were initially diagnosed as having schizophrenia or bipolar disorder retained the diagnosis at year 10 (89.2% and 77.8%, respectively), whereas 32.0% of those originally given a non-schizophrenia diagnosis gradually shifted to a schizophrenia diagnosis at year 10 and 10.7% shifted to bipolar disorder. In a 5-year follow-up study of Chinese patients with first-episode psychosis in Hong Kong, 8 the diagnostic consistency rates were 100% for schizophrenia and 95.8% for bipolar affective disorder. In Singapore, the consistency rates were 87.0% for schizophrenia and 54.5% for affective psychosis in a 2-year follow-up cohort of first-episode psychosis. 9 In the diagnosis of a major psychosis, whether the diagnostic category of schizophrenia and affective disorder lies within a dichotomy or continuum is highly debated. [10] [11] [12] The interchange between the diagnoses of schizophrenic disorders and affective disorders is a crucial clinical issue because the treatment regimens and long-term prognoses may vary. Most studies that have explored the diagnostic stability of schizophrenic disorders and affective disorders have only determined either the diagnostic consistency rate or the change in diagnosis at crosssectional follow-up assessments. In the course of chronic illnesses (i.e., schizophrenic disorders and affective disorders), an interchange between the diagnoses of these illnesses may occur because of variations in clinical features and functionalities in each episode; however, this interchange has not been sufficiently studied.
From a 'dichotomy or continuum' diagnostic viewpoint, schizoaffective disorder appears to lie between schizophrenia and bipolar disorder, and it belongs to the schizophrenic disorder category in the ICD, Ninth Revision, Clinical Modification (ICD-9-CM) system. However, Kendler et al. 13 raised the question of whether schizoaffective disorder should again be considered a subtype of schizophrenia, because the DSM-III-R criteria for schizoaffective disorder define it as a syndrome that differs meaningfully from both schizophrenia and affective illness.
In Taiwan, the DSM system is used mainly by psychiatric specialists in clinical practice, whereas the ICD-9-CM system code was used for official and insurance reimbursement registration before 2015. The interchangeability of schizophrenic disorders and bipolar disorders is seldom investigated. In this study, we used a nationwide population-based sample to explore the diagnostic consistency and interchange rate between the two disorders. Diagnostic consistency refers to the patient receiving a diagnosis that never changes throughout the follow-up period. By contrast, diagnostic stability refers to the patient receiving a follow-up diagnosis that is the same as the initial diagnosis, but may have changed to other diagnoses and then changed back to the original diagnosis during the follow-up period.
METHODS

Data sources
The mandatory and single-payer National Health Insurance (NHI) program was implemented in Taiwan on 1 March 1995. Approximately 99% of the population of Taiwan had been enrolled in the NHI program by the end of 2011.
14 The Bureau of the NHI asked all health-care providers to submit standard-format documents of each contact session with the beneficiaries. The NHI Research Database includes claims data for reimbursement and is managed by the NHI Research Institutes; data are provided for research purposes. These claim documents contain information regarding scrambled ID, demographics, medical and mental health diagnoses based on ICD-9-CM codes, medical procedures performed, prescriptions filled, and expenditure of health-care services (http://w3.nhri.org.tw/nhird/en/ Data_Protection.html). The Psychiatric Inpatient Medical Claims (PIMC) database is a subdataset that includes all health utilizations of patients who were admitted through a psychiatric department and discharged with a diagnosis of mental health disorders (290.xx to 319.xx) between 1996 and 2007 (n = 187 117). All outpatient and inpatient claims data of these 187 117 individuals during the period 1996-2012 were collected to construct the PIMC dataset. During this study period, the DSM-IV criteria were consistently used in clinical practice.
Study sample
In this study, we used the term schizophrenic disorder to include schizophrenia (295.0x, 295.1x, 295.2x, 295.3x, 295.4x, 295.5x, 295.8x, and 295.9x) and schizoaffective disorder (295.7x) according to the ICD-9-CM coding system. We retrieved study samples from the PIMC database, in which all patients were either newly discharged with a diagnosis of schizophrenic disorder (295.xx) or bipolar disorder (296.0x, 296.1x, 296.4x, 296.5x, 296.6x, 296.7x, 296.80, 296.81, 296.89, and 296.9x) between 1 January 2001 and 31 December 2005 ( Fig. 1 ). Every patient was followed for 7 years. Patients who were diagnosed as having either schizophrenic disorder or bipolar disorder between 1996 and 2000 were excluded to ensure that the study cohort involved patients who were newly diagnosed. Other exclusion criteria included missing data, a length of stay of index admission of more than 180 days, and frequent admission (≥10 admissions) during the follow-up periods. In total, 25 711 patients with schizophrenic disorder and 11 261 patients with bipolar disorder were included in this study. We disaggregated the schizoaffective disorder (ICD-9 295.7x) from the other types of schizophrenic disorder to explore whether the diagnostic consistency of schizoaffective disorder was lower than that of the other types. Among the patients with schizophrenic disorder, an initial diagnosis of schizoaffective disorder was given to 1157 (4.5%) patients. This study was approved by the Institutional Review Board of the Committee on Human Subject Research of Taipei City Hospital and conformed to the provisions of the Declaration of Helsinki.
Consistency and interchangeability of diagnoses
In this study, we focused on the consistency of and interchange between the diagnoses of schizophrenic disorders and bipolar disorders. The admission date of initial hospitalization between 2001 and 2005, during which a patient was diagnosed as having schizophrenic disorder or bipolar disorder, was defined as the index date. All patients were followed for 7 years. We retrieved data regarding all subsequent hospitalizations and checked whether the primary diagnoses were consistent with those at previous admission or changed to other diagnoses. The discharge dates were recorded to determine when the diagnoses changed. If the patients died during follow-up periods, they were censored. Death records were retrieved from the discharge status in the PIMC dataset and the registry for patients with catastrophic illnesses. Chronic psychotic illnesses, including schizophrenic disorders and bipolar disorders, are recognized as catastrophic illnesses in the NHI system. Patients' copayments are waived if they apply for inclusion in the catastrophic illness registry.
The frequency of interchange was defined as how many times the primary diagnosis differed from that at previous admission (between schizophrenic disorders and bipolar disorders).
analyze the difference in diagnostic consistency across sex, age, length of stay of the index admission, and care patterns during the follow-up periods. Care patterns during the follow-up periods refer to the frequency of outpatient visits during such periods. We also separated psychiatric outpatient visits from visits to other specialties. Because each patient had different durations of follow-up (censored at first diagnosis change date or death date), we calculated the frequency of outpatient visits per month. Line charts in Microsoft EXCEL 2010 were used to describe the trend in the diagnostic interchange rate. Significance was tested using the logrank test. Diagnostic consistency of schizophrenic disorders and bipolar disorders Table 2 presents the diagnostic consistency of schizophrenic disorders and bipolar disorders. The diagnostic consistency rates in patients with schizophrenic disorders and bipolar disorders were 87.3% and 71.9%, respectively, at the end of the 7-year follow-up period. For schizoaffective disorder, the consistency rate was 76.7%. The diagnoses of approximately 9.7% of patients with schizophrenic disorder and 19.8% of patients with bipolar disorder changed to other psychiatric disorders after the second hospitalization.
RESULTS
Baseline characteristics
Among the patients whose diagnosis of schizophrenic disorder changed, 777 patients experienced an interchange between bipolar disorder and their original diagnosis of schizophrenic disorder. Of these patients, 501 experienced a onetime change in diagnosis to bipolar disorder (64.5%), 225 experienced a change in diagnosis twice (i.e., their diagnosis was changed back to schizophrenic disorder, 29.0%), and 36 experienced a change in diagnosis three times (4.6%). When the total count of evennumbered changes in diagnosis (n = 236) was added, the diagnostic stability rate for schizophrenic disorder was 88.2% (n = 22 680) at the last observation. Similarly, the total count of even-numbered changes in bipolar disorder was 180, and the diagnostic stability rate for bipolar disorder was 73.5% (n = 8279).
Annual change rate and stability of schizoaffective disorder Tables 3 and 4 present the number of annual diagnosis changes from schizophrenic disorder to bipolar disorder and vice versa for 7 years. In the first year, 295 (1.15%) patients experienced a change in diagnosis from schizophrenic disorder to bipolar disorder. Subsequently, the diagnosis change rate decreased over the 7-year period. Similarly, 359 (3.19%) patients with an initial diagnosis of bipolar disorder experienced a change to schizophrenic disorder in the first year. This rate of change also decreased each year. Among the patients diagnosed as having schizophrenic disorder, those with a diagnosis of schizoaffective disorder experienced more changes in diagnosis than did those with other types of schizophrenic disorders (12.0% vs 2.6%; P < 0.0001). Among patients with bipolar disorder whose diagnosis changed to schizophrenic disorder, 33.0% (308 out of 934) experienced a change in diagnosis to schizoaffective disorder. 
DISCUSSION
Kraepelin proposed the diagnostic dichotomy between schizophrenia (dementia praecox) and psychotic mood disorder (manic-depressive insanity) nearly a century ago. 10 The separation of these two major psychoses appears to be incompletely accomplished in basic research and clinical practice. 12 The interchange between these two disorders has always been a clinical puzzle because the symptomatic presentations may vary from time to time. Some explanations have been proposed to account for this interchange, such as the evolution of clinical symptoms during the illness course, 15 changes in diagnostic criteria, 16 and varied training backgrounds of clinicians. Furthermore, functionality change during the illness course is a crucial factor that may contribute to the change in diagnosis.
To the best of our knowledge, our study is the first to investigate the interchange (change to and change back) between these two diagnoses. The results revealed that the diagnostic consistency rate was 87.3% for schizophrenic disorder and 71.9% for bipolar disorder across a 7-year follow-up period. When the patients experiencing an even number of interchanges between diagnoses (i.e., allowing for a change back to the original diagnosis) were included, the diagnostic stability rates increased to 88.2% for schizophrenic disorder and 73.5% for bipolar disorder. Our study involved patients with psychosis who needed hospitalization; that is, they had prominent psychotic profiles or exhibited behavioral disturbances before admission. Accordingly, most of the patients were assumed to have poor functionality. Therefore, fewer patients were diagnosed as having bipolar disorders than schizophrenic disorders. These results show a slightly lower diagnostic stability rate than that reported by a study 3 involving a 30-to 40-year follow-up period, in which the diagnostic stability rate was 92.5% for schizophrenia and 78.3% for affective disorder. However, our results show a higher stability rate for schizophrenic disorder compared with that (78.1%) reported by Chen et al. 4 and a stability rate for bipolar disorder comparable to that (71.1%) of another study 5 during the 7-year follow-up period. In a 10-year follow-up study of 195 first-admission patients with bipolar disorder, 17 only 50.3% of the patients had consistent diagnosis at every available assessment. From these studies, we conclude that the diagnostic stability of bipolar disorder is lower than that of schizophrenia.
Schizoaffective disorder is the most unstable diagnosis in this study. Maj et al. 18 conducted a followup study of up to 2 years on 150 consecutive patients, revealing that the Cohen kappa from two independent psychiatrists was 0.22 for the diagnosis of schizoaffective disorder, 0.71 for that of a manic episode, and 0.82 for that of a major depressive episode. Notably, the kappa statistics for the interrater reliability of diagnoses from the initial field trials of DSM-5 were 0.56, 0.50, and 0.46 for bipolar I disorder, schizoaffective disorder, and schizophrenia, respectively. 19 In DSM-5 criteria, Malaspina et al. 20 suggested that the diagnosis of schizoaffective disorder can be made only if full mood disorder episodes have been present for a majority of the total active and residual course of the illness. This suggestion contradicts the earlier versions of the DSM where the boundary between schizophrenia and schizoaffective disorder was only qualitatively defined, leading to poor reliability. Therefore, the DSM-5 provides a clearer distinction between schizophrenia with mood symptoms and schizoaffective disorder and likely reduces the diagnosis change rate for schizoaffective disorder and thereby increases the consistency of this diagnosis once made.
One limitation of our study is that the diagnoses used were retrieved from the registration system instead of a clinical interview. In this study, we analyzed the diagnosis at discharge from hospitalization rather than from outpatient clinics. Baca-Garcia and colleagues 21 compared diagnostic stability across various clinical settings and revealed that inpatient diagnosis had the greatest stability. For similar diagnostic stability studies of a certain follow-up period, the patient number ranged from tens to hundreds when the clinical interview method was used, 22, 23 whereas the number was in the range of thousands when the registry system survey method was used, as in the studies reported by Castagnini and Foldager 24 and Queirazza et al. 25 as well as in the present study. Both methods can reveal clinical implications. Another concern is that sometimes psychiatrists change a diagnosis simply due to the applicability of prescription in accordance with the insurance reimbursement system and separately from the real clinical diagnosis. However, in Taiwan, both schizophrenia and bipolar disorder are fully reimbursed, as they are major disabling illnesses, so this possibility seems to be negligible.
The median hospitalization days were 27 for schizophrenic disorder and 18 for bipolar disorder in this study. This duration was sufficiently long for a clinician to observe the entire range of psychiatric symptoms and signs in order to make a precise diagnosis. During this study period, the same diagnostic criteria from the DSM-IV and ICD-9-CM coding system were used. We also excluded patients with any diagnosis of mental health disorder between 1996 and 2000 to ensure that our study subjects were newly diagnosed or at least free of symptoms and had received no psychiatric treatment for 5 years prior to the study. These factors may have contributed to the accuracy of the diagnosis. Given that psychotic disorders are potentially chronic illnesses with a relapse and remitting nature, we suggest that a longitudinal perspective cohort follow-up study should be taken into consideration in diagnostic consistency.
Conclusion
This study presents the diagnostic consistency and interchangeability of schizophrenic disorders and bipolar disorders on the basis of data from a large patient group followed for 7 years. Changes in the diagnosis of major psychosis, particularly between schizophrenic disorders and bipolar disorders, are frequently observed in clinical practice. Such changes are mostly attributable to the evolution of symptoms and observation of preserved social and occupational functions contradicting the original diagnosis. The diagnosis of schizoaffective disorder is the least stable. We suggest that while making a psychotic diagnosis, clinicians should be aware of the possibility of the change in diagnosis in the future.
